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Abstract 



deSnfn 2^&£S!£. * Pr ° dUC,l0n ° f * ha,ftone P hase ** and ,o prevent 

SPiSJ'^ 110 ^^^ ![ a - nslu e e nt fiV"2a conriprising Cr of 50&angst film thickness and a fendtransJucent film 
2b -comma M0S1ON of 1 500&angsf film IRickness are formed on a transparent substrate * (a) AoSseSve 
vres.n-^s appl.edjanctdiawn-with electron beams (b). After development, the tmfSSS^iwSSS^m 

anslucent film 2a is etched by wet method (d). Theh the-phoTosensiti ve resin 4 is 



anisotropic etching (c)._Thte first translucent 
peeledie): 



Data supplied from the esp@cenet database - 12 



http://l2.espacenetcom/espacenet/abstract?CY=gb&LG=en&PNP=JP8076353&PN=JP8076... 2002/09/20 

BEST AVAILABLE COP Y 



/7 - 7 * 



os)n*mm (jp) 



ftH§¥8- 76353 

(43)&EB ¥*8^<1996) 3 E22B 



(5 1) IntO. 1 
G 0 3 F 1/08 
HO 1L 21/027 



aware 

A 



FI 



H0 1L 21/30 



602 P 
6 2 <9 





»H^6^239701 
¥£6^0994) 9/i 8 B 

* 


(71) WBA 

(72) 899* 


000004237 

A&tS?SB2£TB 7 * 1 fj 








(72)SW# 


SB 


7#H? 


b**sm* 






<72)«#t 




7#1*J 








(74)ft8A 




7*19 


B**SU* 



(54) [«WOfi#J ttffi^^Kv^^CSjB^tt 



(57) [g&J 

HSi£] 8f?l£lS 1 ±»C, RJ?5 0ACDerfre>fcS 
35 1 ©¥©il3&2 a t. BU?1 50 0 A03M oSiON 

(a) ) . f&fcfflSSN Sr&ftU S-?fiSffi-f5 (01 

(b) ) . *JB«gfc. S*ttx-y^>^c<kU^2©i|ijS 
bfcX9*>4rtS (121 (c) ) . ?x-j/h& 

(CJ:ymi©^JgWK2a?:x.y^>i7--r4 (01 
(<3) ) . SaW4fi9Bg4 SrsMSTtS (HI (e) ) . . . 



(«) 



2b 



2o 



(C) 



7 2b 




i - a w*« 
2b -*2<D*a w« 

4- «*«L«IB 



1 

mm i ) ( i ) mws±\z. mmnzzsma 
( 2) mm i vmuiz. zomu'>y hj§ 

tliXy^^^tt&MICU fro. Z©fiffiS/7 MJ: 

Xfit. ' 10 

(4) ij, 151231 l©ft*§£/7r-/UC 

JI *$W$1CI <y jrt £Ig£, 

( 5) tssse (4 ) toxmmzmmitztsjm i ©a 
mm. 

[ff#£2] Cr. CrO, CrON. CrN. Sn 
02 .' I TO©*©^?ftfr fct^UTtuSeg 1 ©&« 

ffii/7r--7**©9E£;&& 
[Jf#fl3] g5ism (2) ©IgfCJ3ttS£2©fitfa 

* 2 ©seam 

[0001] 

{4ffli/7h-7*7©§£§£i£ICB8U <8j;,v-7h-> 30 
[0002} 

f57jtmzm^T^i>. #y 77*57-* T-ii. aw 

[0003] tt3ftro*'jy^57-^atf5icfev^T»i. 35 

3^B©N A (Numerical Aperture ; RSPSK) 

i i: let y -rettx?/** - >««»fbicjit(5 it g 

/c LfrU S>t^S©HNAfttcj:y/»IR*lJ;(6j±t 
Z> =b©©, i£lC&68S£l*ii$'> U iHUURKOATX 4 

^SflWAiiaft. .jwntant*T.^*. : *m^y v 

^Tsi'li. HKKvx?fci^T*>#©(i*""£ftJiJilU 
J£$tS?©ft^#:rp&&3ts8ffiT-2>£. .50 



(2) " #IH"¥ 8- 763 53 

2 

[0004] &ffii/7 hvx*ti[tf5i: btti&S;**© 
&©frg'i"c<ftT^.5fr. fcfrT-fcri:/*? 

G8¥4 - 1 6 2 03 9»C^a#VO*£>. A-7h->^ 
5t©<<MS £/ 7 h VX ? fr& i £ ftT V 

[0005] mo-rxtit. ^moimms±\z^ 
da (cr) frt>tsL%&>mrt9-ymmz*>oTh 
y. ^-7h->^tPfun&fiffli/7h-7^ 

* tt. SfBS&ttc&lt? D ^©/^©REW^atipi 

ft A-7>->£jSGW§£/7r-Vyl$'T'tt, SBM^l 

t i B»fl««i:«iRW6ft6.- 
[0 0 0 6] -e-l/c. ttffl«>7hv^^x-»i2^I^i: 
*2W^i25at5Jt©fiffi?:j£^{C 1 8 om&%Z> 

as#fijfr®e>ft se*vx^«j:yfe^sss^>«?fiis 

[0 0 0 7] &IC i©A-7h->*«©(atBi/7K 
7 fc«k tf-t ©SS&fr&lcov ^0® fc^Jfa LTiaw 
t5. A- 7 h->^;©fitBi/7 hvx^»l (firffli/ 
7 haffrSW^tai'7 h®i:^2W®t©2SK!CJ: 
oT«^3ft4 2«R^t. fiffli/7 hJf^S^K 

JcioT«teEaft*#SR^«i:ic^sijSft^ gtr^tc 

ittt-mmtmmw-mtwibz,. E4 ( a ) . 

(b) tc^sfttt©*^^^:©*©^*';. 04 

(c) IC^aftfetroAWSK^©^©^**. 
[0 0 0 8] 04 (a) »C^-rt;©T'li, E^^©S^ 
Sffil±lC. 2 0 0Ag£©1&SnCr$?©¥&[|l3K2 
(Cr«^3t^f4t'$>5fr-liT-(ia^7^i' (Si§$ 
1%SS) tiraS©j8ja*©RfcJt3tRi:U if*r 
^ftXh©SiS^©S&^S^Ki:tS) t. S i 0 2 
^©2WK3&*bT\>5. 

[ooo 9] r©«jg©fiffli/7 Kvx^Jcisv^Tli 
4 i 2W«M©Sa^ti i ( i S^K2©K^t'a!j^u fiffl • 
">7 hSti2t^R3©K^T-SiJW-rs (^SWR2©K. 

J?fe<ttf-E-©S#r^(Cj:y^jSK2^ft2 0~3 0 

1 8 0SlC«:5«t7lC2WK3©RJ5$:»ItS) . J: 
oT. 3©«^©3Jjt#IU:©?iJ*li. 
(D*SW«l<3c©2Eia^«:ja;«giB{Cfro»«J: < StftiPT't 

[oo i o] ?^ic. I.©«^©v7x^'©i5g^^^^co^^ 

TtmtZ. if. S5S«©S^Sfi 1 ±Jc. 2 0 0- 

3 0 0ASK©^[oC.r©f2^R2&^KU 
tCr©±(CS0G (spin on glass jfilCiSS i O2 
K) ^©SWKtfiER L fcvx* 7"5 > ^ 5:^1" *>„. 

?>;(:. zav*97-f>>9izm,f%!fflzzmu 1% 



(3) 



#B8¥ 8- 7 63 53 



*UT. CHF3 fcS^liCF4 #7*: 
Hli&K?4X9?>?lC*U&J!lll (Si 02) ©x 

[0 0 1 1] 3©t£. ^TO^SflM (Cr) tfx 

££;tS3fcfc<g&»;:x»/-f;/;/ , T-g.&. -tLT, ¥ 

[0 0 1 2) 04 (b) tcti. gWJTtfS^fttgS/ 
7hV77©fl|#;j*a*i,TJ$y. 3©S©fc©Ttt. 
.BRCa<3ft«J:3lc. SM!&£l'£ffilC¥3i|llR2fcS 
»7. 3f!8£«fci8oT&ffl*/7 hfifcWf*. 3©« 

[0013] zcoffl&offlBi/y h^xtomtm 20 

^ si^iiigixicig«>Tsiiv> (2oo~3oo 
A) CTn^mmzzmtLt^^z-f^yvzvm 

* LT, @>fcffiaBgfc&fcU V7 */<*->© 
xyf->y(±. Cl2 ^tffl^feK5r-Yx«v^>^& 

£Ui7xy hxyf-^yciy^e)^ *21K2{i 

T-iDXT'tS. -fUT, gSSglfil £CHF 3 fc-S^li 
CF4 #7£ffl^£K5^Xyf->yT&tBMtf 1 8 0 
g&CS£?\Z3 OOOASKCDaiSiCXy^^t 30 

[0 0 1 4] 04 (a) . (b) lC^Lt2^^B!©/N 
-y b ? hT^T'liv {£$^7 Nfitf 
JHfr35©{Svv (S i 02 T 1 . 5OT) SWRODiSSJC 
ioTI&RiPSflSfc*). fi$a^7hgp©KgtfJ?<fc»J 

(i$ U = 3 65nm) ?:fflv^^T'3 0 0 0 AW 

&£. fc& A-7 h->^tW®{4ia>>7 hV77 

«>|5ltSro^^fcHroTV\4. 40 
[ 0 0 1 5 ) |tB&§J!/\- 7 h - >^®7^ ? 
l±. 04 .(c) (CaH-i-JC CtON (KHft'^n;. 
A) V vtiM oS i ON. (KS^b^E 'J 7x> S/.'j IM 1 
K) «0 lS3S©t*f4ro¥S!ilS2O*-^ S&¥£<£ 
*ffl6tfi|B«ct!W1:*«i2:ftotv>&. 3©fti£©v 

7 ? K J3 tt. ■3©*a93R©ffijW *WiJS 2 «± £ 

* 1 5 o o KWS.t. m-vzia 

mm (loo oa) o)wz<» 1.5 fsmsicffljx* 3 
mm® mmmMt>mt&<m6zttfT' 50 . 



[0016] zm&o>-?*>70)w&i5mt. tmm 

Sflil±ICCr*)SmiMoS i©7/ty* Vnw 3 
0)tZO 2 WM) J3J:t/N 2 <gM) #7$riDX.*3 
iltCJ; $>*-£©JM©CrONfe.5WiMoSi 
ON£i^©|^ic^LT¥aSiil3&2*:J&£U T7 
777>7 5:«3S-r*. *L-T, ii?T777©^iW 
8tC, 1 I3©y V 4^7-Y fc«fctfxy^> Single J: 

[0 0 17] C r#©&T-;&fttfC 1 2 (« 

D Mos i *«>tm"paMi«c (&?& j3 jtf 

F (7-yjji) fc£frCF4 $fc.\tCH?z Xx&ZMt 
SF6^tCj:»JX7^>WBfieT-$,S. 30i^> 

[0018] 

imtfmb*?t?s%m mvt-, 04 

(a) , (b) IZTjkLtzm&WZtlZtS^Xlt. V7 

*?WP3K©«j£i:fc.£fetf>, -t©»jiicsHt-&raa^ 

£PTH£. *fcfe^-3fte>©v7?T-Uj8iJiR3;fe 

£30 0 0 A&Lt^vTy?' LX^tc 

t>\ -mzznxs^mzmmzmiitzzmm 
mw$mm(DwmK7--rt-tfmztiz. tz 
5*<. ±<mnx^z*$iz. 3©fi5jg©v7.^tcfi 

v^TJi. 2BM^2WS«oxy^>y^^f— /t- 

[0 0 1 9] 04 (c) fC^n5«aiO#®R 

5!!A-7^->'&^gi/7^v7^^'(cfe^^m Mosi 

'jx-y^>y5jii«:tmj:fflv^©^, mtmnnto 
mutiti-tt tt\i Timmmm tut 

^©0. SB^S«l©«!F4T-*iS5i (Si0 2 ) tiR 
lXx^>y$ft£fc&. vx?3^0^tf*t 

<1c»;. **©V^-7K->vxi'0^^||*^^§e>^^T^^ 
....... 

[0020] tftfcfc. 1 .^BJ 6*14 1, -f® 

^(4fflllA^15!J©t53tllT'fe-2) 1 8 0£a>e>-fft*3i: 
i3Jfc-S (e35©E#rm^n = l. 4 6 t&(hX 1 0 OA 

x»/^>^$*i«)i:aiiiio-fn«4. 6gt^4) . 
-^xafit^sn^Tf^©^) ic^s&s^^ 

tfe»). Lfe*<?TS^S«i©x«vf-vyii^[i OA 
WTlC»A^)3t/)^T'$,S. . 
[0 0 2 1 ] fcfc. WAtf«B8Sp4 -3 5 9 2 5 4 
$S(CH Sil3!©{4t§'>7h-?'7v^lCfct»T&ffl->7h 

mm^Miztmtitix^-hK z © j: e> &szg$ 



(4) WW- 8- 763 53 

6 

ti, MoSi. WSi. TiSiOgHMk K 

\ZS.*mfcti>ZtftXZi>. . 
[0 0 2 7] 01 (a) iZ7ikt<1\t>-?Xtzr?>if\ZK 

e>*£¥2f?3R(;:«fc »J SiS$A<tfi£tgfc $ ft* i: t. tic 
10 ftffl£/7hfilil 8 0K»Cfc$*iTH£. tfcfc*.. 3 
WStgioSJS^&i oo%i:bfci:^ S^ro^Sgj 

R 2 b /fg 1 COPSES! 2 a /mWW& 1 ©SiS^TIi 
3-20 %OlEffltCg2^3n. flog? 1 ®^393K2 a 

&zvm2<D*mi&2 b ssia-rs^^siSL'iv^ 

[0028J ftK. HI (b) IC5x-rj:e>{C, fStftiffl 

«SB?:ffe>. 01 (c) IZTik?*^ SftttM} 
Ig4tf>gt«!& TK&frD^j^yfy'flZX*). £ 

20 20^S^K2bS:x>y^>yt«.. iCDi:^ SH© 
¥3$B?2 a «x>y^>y^ h y A-tti*. 
XX: SFs 

x.v?-y>frty- : 3 0 OW 

£E#: 2 0 O mTo r r 
j]7M2k : 3 O s c cm 

[0 0 2 9] fc»C. 01 (d) IC5?t«ke>tC m&%2 
X-y hx-y^>^Zj; y&l C5^STO2 a fcBfcSt 

(5) I9I2SI5 (4) (oxmo^smabkmamioM 30 ( e ) k^i-j^ic, ^^MroeaB^s-?**©!* 

ZEHfc I (d) 0] . £^5{iffi'>:7hV*?C08S§ [0 0 3 0] #£teflIlCi3V\Ttt, SS I <&¥2lj?IR2 a. 

*<g«£*l&„ CDX-y^>y©|g(C, ^ttX.y^>y<JDt*-f0DK^ 

[0 0 2 5] fcBSflWMM' Kl7f>9"«i:5^ £ 1 (0^3^ 

tfQOT #«E©||fe0JlCt3V»T0ffi£#J!gL K2a»i+^<v^^^li^20ifi2^K2bT'^ 

IftlVftfeM 01 (a) ~ (e) tt..*«W®3ll [003 1] [g2©§Ofe0J] friZ. 025:#ffibT* 

OD^^Jroj£t7jj=£5:Ig)l{C^ttBiffi0T'fe$. i «WO^2(D|li60!tlCOV^IttW-t*. 02 (a) ~ 

f, 01 (a) KStt*iic. 555®SB^S« 1 (e) It, *56W<D^20^Sfeffi)roaSt#jft$:IgJi(C 

^•y* J*(Cj:'JCr{:5 0AJ|ClC)EiaSLTmi©iiiSW 40 ^tfe»iffi0T'fe / 5. 02 (a) e>lC. 

K2 a i&v>Ti^C »JMo S ^©jgqBSSIS 1 ±C, Ki?3 0OA©Cr OftMbfc-S 

iONil 5O0Aj?»C£iaRUT^2<7)1ia^R2b?: ^1 0)^Jg^K2 a t, 0y?l 0 0 0 AcOMo S i ON 

^£GTVX* 75 >?-•;/ KfcKftt*. Mo S i ON a^fc*3B2©¥2SfSR2 b £|«?;Ju^-rs. 

tt. &58 (0 2 ) #*i3J:tfgJ!* (N 2 ) #*£SSLfc [0 0 3 2] 02 (b) iCwtJ^K. ffijtttffl 

:^6MoS i ZXAy $ LXm&Ltz. ' . B§4 fc&flSU V*?7f*->©}5il$:fr3. J^T. 

10 0 2 6] IS2©T2B^K2bCD^4i:L.TIi. 02 (c) CjRtJilc;. &>feliffi|g4 fcgiftUcfc. 

© a#©#VX (Cr) i:|^gK©Sg/?T SF6 $:ffl^Tm2©^STO2 bS:K5-fx-y^>y 

8 0~9 7%©ig^'H^fe»J. Ao. 180g&<©& t*. -J-L-T, 03 (d ) »:,TRt<fc9lC. % 1 0)^S^ 

ffl->7 h£-£;t£;:i:tfT-$6 .Cr*r*)%. Wfim :. n KSr^x-y hxW>ytCJ:yMS*U- St£tC02 

>2) . 50 (e) lC*t«k-MC. &7ttt$flg4 fcSUlit**. Zflig 



zo»\-7 h—yJnMz&ttLX. SRSS«ti:M 

o S i ONCD^S^KroraiC x-y?->^ h-yy-C-S: 
[0022] -tftli, x-y^^y^h-y^-t^^S^ 
7 K->-7^i'Oi}iSWKi:ox7f->i''S»Uttii:n 

•f. -e©fe*bx>y^>y^h-y/<-li»l 0Ax-yf-> 

*fztizzt\zt £ i)\ j*^04 (c) rotS3fc^J©^i: 

^jcssa^fe im®mizwMtf& c z> z t 

[0 0 2 3] Z<D^ &#:mzmfrTtt:2t\ 

j§mmz.i&tft?&zt<DT'2i>mmm£<»j\-y K— 



[0024] 

[isfiii:«^i-«.fc*ro#a] ±iaa wsr^-rs fc 
a^©^ i ©gm§>>7 mmzzmt. ( 2 > nr 

§E£l©fttB£/7>JI±tC. iO{2ffi'>7h^fiHix^ 
t [01 (a) . 02 (a) . 03 (a) ) , ' (3) 15 

±izmat:i;-t&±°j*yirTxvt:tef8.*zx&£. 

(4) ft^«bt)%tj. ^O. ffi&%l<Dtmis7hfflZ 

MLTmmfD&&Xy*y>fmzX&2<Dimis7 K 
ii5:a^«CX«y^>^-tiXgt ( (c) 0) , 



(5) 



4$l>8¥ 8- 7 63 53 



tlZ ti. % 1 ©¥E« 2 a lift 2 ©^S^KJCit^ 



8 



W>X\ T*7Traii^2©¥29§R.2bT'&£3*V. 
311 ©¥8«2 a©iM Kxy^>*'li(ii:yi,i;T.3Sa 
tC&fciW bfrU ^l©*SfJ9K2a5:jittJ^x-^ 
TJtt© K 5 4 ffic J: y x ? f - > ^ Lfi&©8&#©# £ 0 
x>y Ki£t:«i:»JI££*£,fc?lCLTiM Kxyf->y© 

iWMfti J: e> \zt s z; i: £ 

[0033] *ns60!itcfet»T(i. in i <D^mmm2 & 

&ffl&D&2t:9&.Z>Z.tiZj:y (^lO^S^KS:^ 10 
<L£*>. £ft©m^*U 8 0££Kfc.5J:3k:2S2© 

?mmi&<rm X'®%\zmn:z&t^vi$j*ib 

^ 1 ©^a^K 2 a ©KUttt* 2 ©^S^K 2 b i »; » 

[0 0 3 4] KS3©|Q60)J] ftIC, 03*#R8LT# 
!8W©m3©|^Wcov^IttWt-6. 03 (a) ~ 20 
( e ) Ji. *«^©^ 3 ©SQgM©KSg^a SrXSflSIC 

BUzmm-c&z. *?. 03 u> tc^^c, 

S3?©2^St5 1 ±K. 2 0 0A^©SnO2 
SWR3fc. lSOOAjgWMoSiONj&^&S^S 
WR2 1 £**l-f ilX/iy # &IZ «t VOBtti.- 

[0 0 3 5] S3 (a) lZBti1\Z-?W?7>9lZ& 
v»T. 2ER3£J:tfiiia93R2A^fcS*jglJ3RlCj: 

OSIC&SftT^*. t<cfc*>, Sf8S&l©Si&££ 

l©8jS3ST»i3~2 0%©«8Htcti&S$*u 

8 0#©&ffigfc£i;3-rcvv6. 
[0 0 3 6] fc»C. 03 (b) iZBtitiZ. ©ftttffi 

Sfflfctfi. ftv>T\ 03 (c) t^-fi^lc. gyttt 
$fli4©9t$g. SF 6 #*£«V^K5-<fxy^>ir 
ic«t»j. ^S^K2$rxy^>yts. .!©£$. 2193 
RS^x-v-^^^h-yyt-iiJia. 03 
(d) IZint&SlZ, 9xyhxyf->? , {;:,fc»j;S9?R 40 
3 *LT. fifttC, 03 (e) \Z*tZiO 

IC^£ttfi3Bi4 feJMtLT. hv** fcJSi-f 

S. . 

[0 0 3 7] fcfc. *^J60ilT'liS WR 3 5rx<y^> V 
h vX-t LTJS^S ttN¥4 - 3 5 9 2 5 4 ^SglC 



^3*lttWJ©t;©i:»iS*WtC^/j:oTV>S. tfc 

»ciig*S©-ffl!i: m% tiZ JgT-fe o nick »J £C 
eft^fc J: t^^iKJSfcfcibjfc^RTlD -&©(;: 
#U *IQ60!I©iSWKt±»$ntfiffi^fc«t:i;Sia 
^*£i;attiR£l/CfiJ/BLT^.&. 
[0 0 3 8] -t UT, tfeR0!lT-{iZ©x->^>^ h -y 
A- tfx y * > y $ fttz%£\Z li&jgtfx 9 

t©^H«©^^^ CTttffli|©rn©iSHi: <fc5 
A*. #$8$©$&£icii-f-©gycx «, ^ > h <> ;t- £ 
* 5: fifc* * £ A; ft. . i ©R iftgWR© K9 <f x y * > 

^$$f£tfigJ8B$:gl7fc U vx *f53©4$tt©li e>o§ 

7 *fcft©ti#fi: LTIi, UtefllT'lStJlBl, 

£&©©#. CrON. CrN^©^^. I TO 
^©a^RfcEH* 3 fc#T'£ -5. 
[0 0 3 9] 

[&fB©S&J&] Ohm*Lfe«te>lc, 

mxv+ymom* znaom,? mz^x 

«f£ U ±Ji©R^73ttx y * y 9 \z i. -f LTT^ 
©R^TjftX^^^^CiyftlXtT, (-Ti: 

h->73^©tt«S/7 VrXV 5:^-tStj©T'fe5© 
Tf, SWS«*'xyf->y$t l 5it* t i<i:»A RJ? 

[0ffi©ram«:sw] ■ 

[0 1 ] *m<0% 1 ©^«9|©SSt7?ffi5:|ft^tSAc 

[02] *«^©«2©5Q60J©JSg*j£$:^-r S t 
ft©XSRSWiffi0. 

[0 3 ] *56W©^3 ©l©60»J©Sag75ffi?:UiW-rsfe 
ft©X©S»iffi0. 

104] B6*©A-7S->7?«;ffiffl->7hvx^©ttli 
ffi0L 

1^©S5WI] . 

1 mw&tii ••' 

2 : . ... 

2 a Jgl ©i|ijgqgK : 

2 b JB2©^2^R 

3 SgfBR 

4 ^TOB§ 



i 



(6) 



«88¥ 8 - . 7 6 3 5 3 



[01] 



[02] 




2b~»2©*»*)ir 







BZ3Z3 





*2« 



(o) . S» 2. 




<» lit? » 

i \- \ \ 



2o 





cruris 







2b 



(e) 

55 



as 



i 

2b ,2« 




[04] 



(o) 



— : A \jj 



[03] 




(c) 4 2 



am 



CO 

22 



2-*M» 



(0) 



(b) 



CO 




rage j or i 



♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

iredsel d y° CUment ^ ^ t ™ by C ° mpUter So ^translation may not reflect the original 

2. ***♦ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 




[Claim(s)] 

[Claim 1] The manufacture method of the phase shift ma^rhara^rj^k -j- . , 
The.process which forms the 1st transparent TSSSS^^ * P " 8 ^ f ° ,l0Wing - (1) 

claim 1 characterized bv outtina either nf ih» \mr.\ a r • , . p ase shm mask according to 
[Claim 3] The ^STiSS^*!^* T" ° f "* *"* la 
Jha. .owhict , d. fon^on method of ml tT^Zi^Z^^^f * ^ 
me span* of to refraao^meu! si.icide. supplying oxygen^ aSoKg^ gas W ** 



[Translation done.] 
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NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



may not reflect the original 



DETAILED DESCRIPTION 




[Detailed Description of the Inventionl 
[0001] . 

[Industrial Application] this invention relates to the manuf^h,r* m ».k™r~r/L i& . 
mask especially about the manufacture method of Z S?J m S f ^ ^ *** 
manufacture. P tt mask used for semiconductor device 

. [0002] 

field and an opaque ^!2SSi2S^ u T ^ C ° nSiStS ° f a «*"*P™t 
was applied by* tne .^SSi^ J* S^^SST *T °- 
processed into a predetermined pattern by development * P^P^er is 

Phase shift nu* "chthX heTdT^^ 

techno bgy of controlling the nha^ nf th* . u P™ cncaI use - A Phase shifl mask is the 
optical iity S^&^&ESr*' 2 ^ 

[0004] the thing of various methods is proposed a<? nhfl«P chiA m«u ♦ u i 

oxide, on a transparent subslrateTT»t?^,r, i. P'«fetManmed thickness, such as a chrome 

prepared on a X£^£T?T ** * °™* Md ™ 

halftone method phase shift nS ^ " eld ^ ' lr, " ,sluca,, M<l «" P^ed with a 

ftffiS&Sr" Md • i « Seld is made to 
shift layerand a transparent Mugger, -nrf *. .JLu. . . _ e ^° J ,ay 5 fi, . m of a»pjf£nt^hase 
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SitL f? i? W> - 5 " 8 ° f a mono,a y er method which was shown in dJawme 4 (c) 
0008] what is shown in drawingi (a ) .. the transparent substrates 1 top such as 2?H n r . • 
transparents membrane / 2 / ralthouah Cr is shadin* mat™,.! n 1 « quart2, ~ Sl ° I sem '- 

200A ]2 etc. - i t has the temsp^? Zb«ne 3 P »««*>»«J/. «* « v«y din Cr, / abou, 

a? ^sar r ss:: ,his 

Therefore, the advantage on the exposure property of this s.n.rh.r P ;« , ST 0 

mask pattern is drawn, and toe mask ^JS^SSS^f fat « applied to th.s mask blank, a 
drawjng4 (a) will be produced - mem °rane, the phase shift mask shown in . 

nattem nf * • " aavanta 8 etnat a mask dimensional accuracy is high That is if th P 

potion of , aubarae 4 betaenri 6 tehmg ° f 2 dispersion in *« *• ° f «« etching 

[001 3] The manufacmre method of the phase shift mfl^nftJaaVcfr.,^- j . 
formed the very thin (200-300A) semi SZ Smh™ ! f 0 *"*' 1,16 mask blank whi <* 

And a photopolymer s applied I a T ? ^ ^ ttanS P arent 1 first, 

is performed after dev log EtohtS ifiSSh ' Chli ^ a - Semi ^n^r fi nt me ntoq. 
performs, since a semi-trLpa^m^SS 2 tin "^i" Wet '"^B^T 
by wet etching. And it is C^3 £S^2Si ^^.KSSl 3,80 

transparent membrane of a i&SJ^SS! S.f w 5 ° f ? 6 '™ (,t ,S 15 <>r (ess at Si02) 
especially a resolving proper^t^^ 

becomes th ck and uses H line ilambd»= iK nm \ Y~JjA%r m V n,( T ess of the phase shift section 
by the transparent ^^S^^S^^T "Ftf" phaSC Shift Section is constituted 
[0015] On the other hm&j^£^ c fc^^ method ^ ** Same fau,t; 
only the semi-transparent membrane 2 ofS^Hnf *t \ m ?**V« type halftone method is 
or MoSiON (acid LT^SS^&SS^r °? (add nitridin 8 chromium ) 
phase contra t simultaneously 2 th mas o tl 2? h P°»"«*% and structure which controls 

* • • 
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times of the thickness of the shading film (1000A) of a mask with about 1 500A, and can suppress low 
the influence to which the three-dimensional structure (cross-section configuration of semi-transparent 
membrane 2 opening) of a mask gives a resolving property. - 
r00161 By performing the spatter of Cr or MoSi and adding 02 and (oxygen) N2 gas (nitrogen) on the 
transparent substrate 1, first, at this time, the manufacture method of the mask of this structure forms 
CrON or MoSiON of a certain fixed composition to predetermined thickness, forms a semi-transparent 
membrane 2, and produces a mask blank. And a mask pattern is usually produced according to 1 time of 
lithography, and an etching process like the case of a mask. 

[0017] CF4 which contains C (carbon) and F (fluorine) if it is the film of Cr system and is the material 
of C12 gas (chlorine) and a MoSi system here Or CHF3 It can etch by gas or SF6 gas. Thus, this type of 
phase shift mask also has an advantage in respect of [ that it is usually producible with a process of the 
same grade as a mask ] mask manufacture. 

[Problem(s) to be Solved by the Invention] In the mask of the structure which was mentioned above and 
which was shown in drawing 4 (a) and (b), since a mask served as structure of a thick film,.the problem 
resulting from the structure had arisen That is, although 3000A or more was **********ingthe 
transparent membrane 3 or the transparent substrate 1 with these masks, it is difficult to puncture such a 
thick film perpendicularly generally, and a taper is usually formed in the side attachment wall of a level 
difference portion. However, the pattern size imprinted becomes small, so that the etching configuration 
of a transparent membrane or a transparent substrate has a taper in the mask of this structure as known 

[0019] In the conventional monolayer type halftone phase shift mask shown in drawing 4 (c) on the 
other hand When the material which can be etched by the dry etching of the gas containing F like 
MoSiON is used, Since the quartz (Si02) which is the material of the transparent substrate 1 although it 
becomes good [ the precision of a mask size ] since the selection ratio with a photopolymer can be taken 
enough similarly **********ed, the error on mask manufacture became large and the performance Of 
an original halftone mask was not obtained. ; 
[0020] That is, when the transparent substrate 1 is deleted, the part phase contrast will shift from 1 80 
degrees which'is the original set point (since the refractive index of a quartz is abbreviation n= 1.46, if 
100A ♦♦♦*******s, a gap of phase contrast will become 4.6 degrees). And since a gap of phase contrast 
has a big bad influence on a focal property (relation between a focal position and the size imprinted) in a 
phase shift mask, error tolerance of phase contrast is made into less than ** 5 times, therefore etching of 
the transparent substrate 1 needs to hold down to several 10A or less, as generally known well. 
[0021] In addition, although preparing the transparent membrane which serves as an etching stopper in 
the lower layer of the transparent membrane which serves as a phase shift layer in a penetrated type 
phase shift mask is shown, for example in JP.4-3 59254, A, such a manufacture method is applied to this 
halftone method, and even if it form s an etching stopper b etween a transparent substrate and the semi- 
transparent membrane "<* Mo fiiON th e purpose of substrate etching prevention is not attained. 
[0022] It is because the etch selectivity with the semi-transparent membrane of a halftone mask cannot 
be taken, therefore several 10A will ********** and an error will produce an etching stopper in 
permeability and phase contrast like the case of the conventional example of drawing 4 (c) after all, 
since the transparent membrane from which it serves as an e tching stoppe r is a film formed o f a metalli c 

oxide et c. ■ ' . . 

[9023] The place which this invention is made in view of such a situation, and is made into the purpose 
is enabling it to offer a highly precise mask with high repeatability, as etching of a substrate can be 
prevented in the monolayer type halftone method phase shift mask which can form a phase shift layer in 
a thin film. 

[0024] • •• 

[Means for Solving the Problem] The process which forms the 1st transparent or translucent phase shift 
layer on (1) transparent substrate according to this invention in order to attain the above-mentioned 
purpose, (2) With this phase shift layer, it differs in etching nature on the phase shift layer of the above 
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1st. And the process and [drawing 1 (a) which form the 2nd translucent phase shift layer with fully thick 
thickness from this phase shift layer, The process which forms the etching mask which has opening on 
the field which should form a transparent field on the phase shift layer of] and the drawing 2 (a) 
drawing 3 (a)(3) above 2nd, (4) - the process which ********** s the 2nd phase shift layer alternatively 
by the etching method which has an anisotropy and has selectivity to the phase shift layer of the above 
1st, and [(c) view - ] - (- five -)--****** -.(- four --) - a process - a result -- having exposed - the 
above - the - one a phase shift -- a layer - being isotropic - etching - a method - **********j n g _ 
a process - [ - (- d -) a view - ] - having - a phase shift - a mask -- manufacture - a method - * * 
- providing — having . • 
[0025] 

[Example] Next, the example of this invention is explained with reference to a drawing. 
[1st example] drawing 1 (a) - (e) is the cross section having shown the manufacture method of the 1st 
example of this invention in order of the process. First, as shown in drawing 1 (a), on the transparent 
substrate 1 of a quartz, Cr is formed to 50A ** by the spatter, Is Uemi-transparent membrane 2a is 
formed, similarl vMoSiQN is continuously formed to 1500A ** by the spatter, 2nd semi-Uansparent 
membrane 2b is formed, and a mask blanket is manufactured. Passing oxygen (02) gas and nitrogen 
(N2) gas, the spatter of the MoSi was carried out and MoSiON formed membranes. 
[0026] It is required to fulfill the conditions of ** with easy ** dry etching that there is 80 - 97% of 
shading nature as a material of 2nd semi-transparent membrane 2b by thickness of the same grade as the 
shading film (Cr) of a** usual optical mask, and the phase shift of about 180 degrees can be given 
(namely, refractive-index:n>2). As what fulfills this condition, there are an oxide of MoSi, WSi, and 
TiSi, a nitride, an acid nitride, etc., and these can be formed by carrying out the spatter of each silicide, 
supglyia gj)xygen gas and/or nitrogen gas. . 

[0027] in the mask blank shown in drawing 1 (a), permeability should predetermined-value-do by the 
semi-transparent membrane which consists of the 1st semi-transparent membrane 2a and the 2nd semi- 
transparent membrane 2b - the amount of phase shifts is made by 180 degrees with ** That is, when the 
permeability of the transparent substrate 1 is made into 100%, the light which the permeability T of the 
2nd semi-transparent membrane 2b / the 1st semi-transparent membrane 2a / transparent substrate lis 
set as 3 - 20% of range, and penetrates 1st semi-transparent membrane 2a and 2nd semi-transparent 
membrane 2b, and the light which is not penetrated are made to produce the phase contrast of 1 80 
degrees. 

[0028] Next, as shown in drawing 1 (b), a photopolymer 4 is applied and a mask pattern is drawn with 
electron-beam-lithographv equipment Next, as shown in drawing 1 (c), 2nd semi-transparenLmembrane 
2b~is T *********ed by the dry, etching of the following conditions after the development of a """^ 
photopolymer 4. At this time, 1st semi-transparent membrane 2a becomes an etching stopper, 
gas: SF6 etching power: - 300W pressure: - 200m Torr quantity-of-gas-flow: - 30sccm [0029] Next, 
as shown in drawing 1 (d), the wet etching using the 2nd cerium Amon solution of a nitric acid and the ' 
mixed liquor of perchloric acid removes 1st semi-transparent membrane 2a. And if a photopolymer 4 is 
finally exfoliated, as shown in drawing 1 (e), manufacture of the phase shift mask of this example will 
be completed. 

[0030] In this example, although side etching of the same grade as the thickness arises for isotropic 
etching in the case of etching of 1st semi-transparent membrane 2a, since 1st semi-transparent 
membrane 2a is specified substantially [ it is sufficiently thin and / a mask size ] at 2nd semi-transparent 
membrane 2b, the problem of a dimensional accuracy is not produced. 
[003 1 ] The 2nd example of this invention is explained with reference to the [2nd example], next 
drawing 2 . Drawing 2 (a) - (e) is the cross section having shown the manufacture method of the 2nd 
example of this invention in order of the process; First, as shown in drawing 2 (a), 2nd semi-transparent 
membrane 2b set to 1st semi-transparent membrane 2a which consists of CrO of 300A of thickness on 
the transparent substrate 1 of a quartz from MoSiON of 1000A of thickness is formed one by one. 
[0032] Next, as shown in drawing 2 (b), a photopolymer 4 is applied and a mask pattern is drawn. Then, 
SF6 as shown in drawing 2 (c), after developing a photopolymer 4 It uses and dry etching of the 2nd 
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semi-transparent membrane 2b is carried out. And as shown in drawing 3 (d), wet etching removes the 
1 st semi-transparent membrane, and as shown in drawjngj (e), finally a photopolymer 4 is exfoliated 
Also in this case, since 1st semi-transparent membrane 2a is thin compared with the 2nd semi- 
transparent membrane, a mask size is determined by 2nd semi-transparent membrane 2b and side 
etching of 1st semi-transparent membrane 2a hardly becomes a problem. However as 1st semi- 
transparent membrane 2a is **"*"***ed by the dry method of an anisotropy to the middle and only 
the last portion is removed by the wet method, the influence of side etching can be stopped to the • 
minimum. 

[0033] | In this example, since the permeability of 1st semi-transparent membrane 2a is comparatively 
high there is an advantage that the permeability of (that it is necessary to make the 2nd semi-transparent 
membrane thin so that total phase contrast may become 1 80 degrees if the 1st semi-transparent 
membrane is thickened), and a phase shift mask can be easily changed in a certain amount of ranee 
(each semi-transparent membrane of the 1st and 2 value in an independent case), by changing the 
thickness of the 1st semi-transparent membrane and the 2nd semi-transparent membrane However if 
the thickness of 1st semi-transparent membrane 2a becomes thick too much, since this film will come to 
influence a mask size, it is necessary to make thickness of 1st semi-transparent membrane 2a thinner 
than 2nd semi-transparent membrane 2b. 

[0034] The 3rd example of this invention is explained with reference to the [3rd example], next drawing 
3 ; Drawing 3 (a) -(e) is the cross section having shown the manufacture method of the 3rd exam^oT 
this invention in order of the process, first, it is shown in drawing 3 (a) - as - the transparent substrate 1 
top of a quartz - Sn02 of 200A - from - the becominglr^nt membrane 3 andTsemi 

mZS mem l r w C l W t iCh °° nS , iStS ° f MoSi °N-°f UOOA ** are formed by the spatter, respectively 
[0035] in the mask blank shown in drawing 3 (a), permeability should predetermined-value-do by the 
semi-transparent membrane which consists of a transparent membrane 3 and a semi-transparent 
membrane 2 - the amount of phase shifts is made by 1 80 degrees with * * That is when the 
permeabihty of the transparent substrate 1 is made into 100%, the light which the'permeability T of the 
2/transparent substrate 1 of 3/semi-transparents membrane of transparent membranes is set as 3 - 20% of 
range, and penetrates a transparent membrane 3 and a semi-transparent membrane 2, and the light which 
is not penetrated are made to produce the phase contrast of 180 degrees 

E„ N K Xt ' aS r!!! 0Wn ''I (b)> 3 P hot °P° ] y mer 4 is applied and a mask pattern is drawn with 

electron-beam-hthography equipment. Subsequently, as shown in drawing 3 (c), they are after the 
development of a photopolymer 4, and SF6. A semi-transparent membrane 2 is **********& bv the 
dry etching using ga* At this time, a transparent membrane 3 serves as an etching stopper Then as 
shown - ,n toaU (d), wet etching removes a transparent membrane 3. And finally, as shown in 
tom g 3 (e), a photopolymer 4 is exfoliated and a p hacp c h jft mas k k m a n„f a ,wH ~ 
10037] In .add-on although the transparent membrane 3 is „ s e d as the etrhinp ct 0DDer in this example 
■t differs from the th.n g of the con v entional examp le j-ihriy in jp ^sw^T^Sf^ 
transparent membrane as an etrhinc stopje^^ 

fransparent membrane 9 fth,s example is used as a fijm whirh ?r J,^ the nhase malriHt 
permeab.l.ry difference which were controlled to an etrhinp c t0DDer | avPr h , in?i * layer it is mn,iH^ 

this produces heme a film wh ich does not pose a p roblem . . 

™Q and although the effect that a snhs t rate is the same with having ******* *** e A arises and :, 
becomes me ™<*W XJ* *» contrast in the ^ e^pje ^ tehj^pjr , 

s, smce the etchm? st opper .tself ,s r em oved after that in L ^ of this invention '«L jf 

t h s film may receive some etching at the time of ____xe tdT,ng proceslo f a semi-trans p^nt 
membrane, a resolvmg property receives a bad influence or HU p ersion in the p rnp^I^ 

D ^. 1 1 'Tj P H? , "TT mPmbra " eS ' S " Ch " ^n saJt. mgmhran/ c,„h ,o 

LrUN and CrN. and ITO, can be used ontsirie : J — 

f0039] 
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[Effect of the Invention] And a lower layer film is processed by isotropic etching: the two-layer phase 
shift layer from which, as for this invention, etching nature differs a semi-transparent membrane as 
explained above - constituting - the upper film « anisotropic etching - Since the phase shift mask of a 
monolayer type (namely, mold in which phase shift is made to perform by semi-transparent membrane) 
halftone method is formed It becomes possible it to be lost for that a transparent substrate ******** 
to be a high precision, and to be able to manufacture now the mask which has the thin phase shift layer 
of thickness with sufficient repeatability, to be stabilized and to manufacture the phase shift mask of a 
good exposure property. 



[Translation done.] 



• * * * - . ' 
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* NOTICES * 

Japan Patent Office is not responsible for any " 
damages caused by the use of this translation . 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. ***♦ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] this invention relates to the manufacture method of a halftone type phase shift 
mask especially about the manufacture method of the phase shift mask used for semiconductor device 
manufacture. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation 
precisely. 

2 . *♦** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 



may not reflect the original 




PRIOR ART 



Pescription of the Prior Art] Now, in the manufacturing process of a semiconductor device in order to 
form a pattern on a semiconductor substrate, optical lithography tectowIo^^lnSSSd 

mask here although it is the transparent substrate which has the pattern which conS of, . 
field an an opaque field, and it is also called a reticle e^^^^S^^ST 
was applied by the reduction projection aligner on the semiconductor substrate andZoSvm J s 
processed into a predetermined pattern by development pnotopoJymer is 

[0003] In the conventional optical lithography technology, it has coiresponded to detailed-ization of a 
semiconductor device pattern by raising NA (Numerical Aperture; numerical aperftXf Ser 
However, although resolution improves by high NA-izatio! of an aligner con5^{£Ji25L It 
decreases and the further detailed-ization serves as difficulty in respeSof 22^^ 
phase shift mask technology has been developed and put in practical use A nhase ,hift Zt ;t Z ' 
technology of controlling the phase of me light which^ 

optical intensity distribution in an image formation side ""proving the 

[0004] the thing of various methods is proposed as phase shift mask technology - esneciallv to ,„ 

mejod prepares the sem.-transparent membrane pattern of predetermined thickness a I"' 

El R0 V 6 PhaSC ° f f 6 Which Penetrates 3 fi ^d and a translucent field is made to 

[0007] Next, the phase shift mask and its manufacture method of this halftone method are exnlainpH 

Zerfi Seth^ ^ Ph "l shift mask <*'* halft ™ ^thod bSLjESjS 2 the to 

ayer film method which the phase shift section consists of with the two-layer film of SsnS nhtc. 
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Sa 0 ^! P6rme u biH ? m ° re than 3 maslc 3 semi - 1rans Pa r ent membrane] /, such as very thin Cr, / about 
200A J2 etc. - it has the transparent membrane 3 

[0009] In the phase shift mask of this structure, the permeability of a translucent field is controlled by 
thickness of a semi-transparent membrane 2, and the amount of phase shifts is controlled by thickness of 
a transparent membrane 3 (since about [ semipermeable membrane 220-30 degree ] phase contrast arises 
with the thickness of a semi-transparent membrane 2, and its refractive index, in consideration of at this 
rate, the thickness of a transparent membrane 3 is controlled to become 1 80 degrees on the whole) 
Therefore, the advantage on the exposure property of this structure is a point which can control the 
permeability of ** translucent field, with a broadly and sufficient precision and which can control the 
amount of ** phase shifts with a sufficient precision. 

[0010] Next the manufacture method of the mask of this structure is explained. First, the mask blank 
which formed the about 2O0-300A very thin semi-transparent membrane 2 of Cr, and formed transparent 
membranes, such as SOG (Si02 film by the spin on glass method), on this further on the transpS? 
substrates 1, such as a quartz is produced. Next, sensitization Naruki fat is applied to this mask blank a 
mask pattern is drawn, and the mask of a predetermined pattern is formed by development And CHF3 
Or CF4 A transparent membrane (Si02) is etched by the dry etching using gas 
[001 1] Since the semi-transparent membrane under it (Cr) serves as an etching stopper at this time it 
can etch easily, w.thout givmg a damage to the transparent substrate 1 . And if a photopolymer is ' 
exfoliated after wet etching removes a semi-transparent membrane, the phase shift mask shown in 
drawing 4 (a) will be produced. 

[0012] In drawing 4 (b), the example of a substrate investigation type phase shift mask is shown to be 
shown in this drawtng, a semi-transparent membrane 2 is formed in transparent substrate 1 front'face a 
transparent substrate is dug, and the amount of phase shifts is controlled by this type of thing In the ' 
mask of this structure there is an advantage that a mask dimensional accuracy is high That is if the 
pattern size of a very, thin semi-transparent membrane is controlled, since this semi-transparent 
membrane will serve as a mask at the time of etching of a substrate, dispersion in the size of the etching 
portion of a substrate can be lessened. wwuug 
[0013] | The manufacture method of the phase shift mask of this structure produces the mask blank which 

Z t VC 7 20 °- 3 I 00 J A) ™*™P««* ™n°rane .2 of Cr on the transparent fe? 
And a photopolymer ,s applied, a mask pattern is drawn and etching of a semi-transparent m mbrane f 
is performed after development. Etching is C12. Although the dry efching or wet etching usTng gi 

bvteTeS 6 iS^SJSf? ranC 2 U ^ **"> U is P r0cessible in P recisi °" sufficient also 
7 g ' And 11 ,s CHF3 about the transparent substrate 1. Or CF4 It •♦•♦•••♦♦♦• s in a denth J 

tnZ Tt?^™ TC* may arise 180 de * rees in *• *y etchi "g ™»S gas- P ° f 

[0014] W,th the halftone method phase shift mask of a two-layer membrane type shown in drawing fa) 

and b), since the amount of phase shifts is controlled by thickness of a transparent membranTwimT 

low (,t,s 1 .5 or less at Si02) refractive index, there is a fault that more man 3000A], rexTosure 

property especially a resolving property get worse by the case where the thickness of the phase shift 

de fault membrane ' a " phaSC Shift masks other than a halftone method have the 

[0015] On the other hand, as shown in drawing 4 (c), the mask of a monolayer type halftone method is 

S Vhm ;' tra : Spar ! m mem , brane 2 ° f °™ * ni of materia, « ™* as CrON (acid nitridhg chromium) 
or MoS.ON (acid nitnding molybdenum silicide), and has permeability and structure wS IcSST'- 
Phase contrast sirnultaneously. In the mask of this structure, usually, 2 or more and since k is ?arge the 
refracuve index ofth.s semi-transparent membrane can usually hold down the thickness to abSf 
times ofthe thickness ofthe shading film (1000A) of a mask with about 1500A and can suDoress L 

(cross-section configuration of «»nii-trancn<iren» 
membrane 2 opening) of a mask gives a resolving property. transparent 

[0016] By performing the spatter of Cr or MoSi and adding 02 and (oxygen) N2 eas cmtrooen^ ™ th„ 
transparent substrate 1, first, at this time, the manufacture method of Eask of 



http://www4.ipdl.jpo.go.jp/cgi-bin/trari_web_cgi_ejje 



8/26/03 



Page 3 of 3 



°*n*. 'and an ^SLttSiSSK" " "'""^ * ' < - ' 



phase shift mask al /o has an re^JX ,7,1^7 S « ^llus, this W e a 

same grade as a mask ] mask manufacture. M y produclble Wllh a P™"* 5 » f *e 




[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran web 



_weo_cgi_ejje 



8/26/03 



ra_c i ui I 



•NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] the two-layer phase shift layer from which etching nature differs a semi- 
transparent membrane in this i invention as explained above - constituting - the upper film - anisotropic 
etching - and a lower layer film is processed by isotropic etching, and the phase shift mask of a 
monolayer type , (namely, mold in which phase shift is made to perform by semi-transparent membrane) 
SSfeEf? ! Tha ^ on > * becomes Possible it to be lost for that a transparent substrate 
s, to be a high precision, and to be able to manufacture now the mask which has the thin 
phase shift layer of thickness with sufficient repeatability, to be stabilized and to manufacture the phase 
shirt mask of a good exposure property. 
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TECHNICAL PROBLEM 




. .) resulting from the stn^retd arisen 535* ^ °l a thick fi,m ' the P rob,em 

^M^^ shown in drawing 4 (c) on the 

MoSiONisused, Sh^^^^^^^^^tUco^Fm 
becomes good [ the precision of a mask size sine, S- • fra nsparent substrate 1 although it 
enough similarly * |K^ 3 £2 ■*<*« *» with a photopolymer can be token 
an original halftone mask was not obS ^ ,ar 8 e and the Prance of 

Cb'Tr;* 5 * » W of Phase 2 me ttWjE^r 1 * * 

has a big bad influence on a focal property frelatinn hZl r i • • Slnce a § a P of P has e contrast 
phase shift mask, error ti^S^t^^ST? ^ u P ° S,tl0n 3nd the size im P™«0 in a 
the transparent substrate 1 need to hold down to St. *" 5 * T' therefo ^tching of 
[0021] I„ addition, although preparing fcSESlSJ; 5 ? hKWn wel1 - 

the lower layer of the t<»UJ^^ 35 an etchin 8 W » 

phase shift mask is shown, for example inJP 4 359^ f \^ *r ft ^ H» ■ P»«niwl ^pe 
halftone method, and even if itSan IcKmt^Z * method is applied 1 to this 

transparent membrane of MoS.W the "pS SCSjJ? ' tnMP " rent SUbstrate and 1,16 semi - 
[0022] It is because the etch selectivity J^2S^^ l ?^" rtita ' n « 1 -"- 
be taken, therefore several lOAwil^ 

permeability and phase contrast like the n r<w?* . produce 30 etchin S st °PPer in 

since the transparent memo IS iW^it^I^^ CMn|I,IC rf fc>Vfter-rft-:-;,- 
oxide etc. rom wnicn it serves as an etching stopper is a film formed of a metallic 

and is made into the purpose 

prevented in the monolayer ^3K^%,^!5f h,,I ^ I*** 0 * of a substrate can be ' 
a win film. ' namone method I*» sh 'ft mas k which can form a phase shift layer in 




[Translation done.] 



http://www4;i P dl.jpo.go.j P /cgi-bin/tran web 



_weo_cgi_ejje 



8/26/03 



fage 1 oil 



* NOtrCES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



may not reflect the original 



MEANS 



arawmg 3 (a)(3) above 2nd, (4) - the process which ***♦*♦****«, lu* oj u l-i? . 8 w 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

pre T cS| d y 0CUment ^ beCn transIated b * com P uter So < he translation may not reflect the original 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




EXAMPLE 



[Example] Next, the example of this invention is explained with reference to a drawing. 
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DESCRIPTION OF DRAWINGS 




[Brief Description of the Drawings] 
SMKr* ° f 3 * «-«*««« of *e U 

1 Transparent Substrate 

2 Semi-transparent Membrane 

2a The 1st semi-transparent membrane 
2b The 2nd semi-transparent membrane 

3 Transparent Membrane 

4 Photopolymer 
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DRAWINGS 







(e) 
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[Drawing 3] 



(o) 
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Drawing 4] 



(e) 2b .20 
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